Abstract: We examine whether cooperatives are characterized by greater trust than investorowned firms. We survey 2000 Missouri corn and soybean farmers and find that trust and farmer perceptions of honesty and competence are higher in cooperatives than in investor-owned firms and that trust is a significant factor explaining the choice of farmers to market to cooperatives rather than investor-owned firms. Interestingly, we find that trust is more significant in producers' decisions for marketing soybeans than for corn. JEL Codes: Q130, Z130
impose sanctions on its members. Similarly, Fulton and Giannakas (2001) show how member commitment within a cooperative -which could be a manifestation of organizational trust -is affected by cooperative characteristics and affects cooperative performance.
Despite the theoretical arguments, there has been little empirical research on the relationship between cooperative forms of organizations and trust, although what work has been done has been supportive. Balbach (1998) examines differences in contracts between U.S. sugar beet producers and producer-owned and investor-owned refining companies, arguing that the more efficient contracts with cooperatives is attributed to the higher trust producers have with the cooperative than with the IOF. Shapiro (1999) attributes the decline in cooperative effectiveness to the transition from a high-trust to low-trust culture. In these studies, trust is implied but not directly measured. A 2003 survey of 2,031 U.S. adults conducted by Opinion Research Corporation measured the relative degree of trust in cooperatives and IOFs. The survey revealed that "two-thirds of consumers believe businesses that are owned and governed by their customers and have consumers on their boards of directors are more trustworthy than those that do not" (NCBA, 2003) . However, this survey examined consumer attitudes only. In related research, Chloupkova, Svendsen and Svendsen (2003) showed how the institutional environment helps create and destroy trust within cooperatives, but they did not compare how trust in cooperatives compares to IOFs. Ole Borgen (2001) showed why trust is important in cooperatives and how cooperatives can generate trust, but he did not compare trust in cooperatives with that of IOFs.
And James and Sykuta (2003) found that agricultural POFs with governance structures more resembling those of IOFs exhibit lower levels of organizational trust. While such studies focus on the level of trust within organizations, they do not address the effect of trust when it comes to producers' choice of doing business with either a POF or an IOF.
The purpose of our paper is to fill the gap in the empirical literature linking trust to cooperative (producer-owned) and investor-owned organizations. We use data from a survey of 2000 Missouri corn and soybean farmers to examine the relationship between trust and the choice of agricultural organization to which farmers marketed their 2002 crop year harvest. We asked farmers whether they marketed their 2002 crops to cooperatives or investor-owned agribusinesses. We also asked about the degree to which they trusted the organizations to which they marketed their crops, the terms of the marketing agreement, and other questions about their farming practices and experiences. We find that producers have a higher trust in POFs than in IOFs when marketing their soybean crops, but not when marketing their corn harvests.
Background
Trust is an expectation that one would not be exploited by another (James, 2002a ). This expectation is based in part on perceptions of the trustworthiness and competence of the entities in whom trust is placed, both of which are necessary for trust. For instance, Hardin (2004, p. 8) says that "trust depends on two quite different dimensions: the motivation of the potentially trusted person to attend to the truster's interests and his or her competence to do so." The idea is that if either perceived trustworthiness or competence is low, then trust might not exist. As an illustration, consider the case of public support for biotechnology. Hunt and Frewer (2001) and state that if biotechnology institutions are perceived to have a vested interest to misrepresent the safety and efficacy of biotechnology or to have insufficient knowledge to conduct biotechnology-based research and development, then the public may not be willing to trust and hence support biotechnology institutions.
In addition to expectations of trustworthiness and honesty, James (2002b) , showed that trust is also a reflection of the anticipated gains that can result from correctly trusting and the losses that can arise when trust is misplaced. Generally, the more there is to gain from correctly trusting, the greater is the likelihood of trust. However, increases in perceived vulnerability have a negative effect on trust; as the expected losses to misplaced trust increase, the lower is the likelihood of trust.
There is a growing literature on the relationship between trust and organizations. Some researchers link institutions, organizations and other formal structures to the formation and destruction of trust (e.g., Zucker, 1986; Shapiro, 1987) . For example, Moorman, Deshpande, and Zaltman (1993) find that the degree of organizational bureaucratization is negatively correlated with trust in market research relationships. Kwon and Suh (2004) link trust to specific asset investments in supply chain relationships and find that specific investments by a respondent's firm lowers perceived trust, but specific investments by a partner increases trust (since such actions are an indicator of commitment). Aulakh, Kotabe, and Sahay (1996) , studying crossborder marketing relationships, find that output monitoring mechanisms reduce trust while social and cultural control characteristics increase trust.
Other researchers show that trust is a factor affecting organizational form. For instance, La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997) provide evidence that trust is positively correlated with the size of firms in an economy. Simply, trust explains, at least in part, the existence of large firms (see also Fukuyama, 1995) .
At a more fundamental level, trust is equated with cooperation, such as in economic models of trust (James, 2002a) . For instance, La Porta et al (1997, p. 333) 
state that
[e]conomists have developed two views of trust as a tendency to cooperate. One view, rooted in repeated game theory, holds that trust is a prior that an opponent is cooperative rather than fully rational (e.g., plays only tit-for-tat in a repeated prisoner's dilemma). … Another view, rooted in economic experiments, holds that people cooperate even in oneshot encounters, such as the dictator game or the ultimatum game … If trust is rooted in cooperation, then we might expect that agricultural "cooperatives" -by definition -ought to be characterized by trust. However, are cooperatives or producer-owned firms (POFs) characterized by greater trust than investor-owned firms (IOFs)? Some researchers have suggested that POFs have higher levels of trust than IOFs (e.g., Sykuta and Cook, 2001; Shapira, 1999; Shaffer, 1987) . Although cooperatives are not immune to problems that can erode public trust, the fact that cooperatives are governed by the members who patronize them might provide important advantages with respect to trust formation, at least compared to investor-owned firms. Thus, we expect that agricultural producers will have higher trust in producer-owned cooperatives than in IOFs. To examine the relationship between trust and agricultural organization, we follow La Porta et al (1997) , who use trust to explain organizational characteristics. In our paper, we examine whether trust is a factor explaining the decision of producers to market their crops to POFs or IOFs, holding constant other factors expected to affect that decision, such as price received by the organization and the organization's location.
We hypothesize that trust will be positively correlated with a farmer's decision to market his output to a POF rather than an IOF.
Data and Methods
We worked with the Missouri Agricultural Statistics Service (MASS) to survey a sample of 2,000 farmers from the population of Missouri (USA) corn and soybean farmers with farms in excess of 50 acres in the USDA farm census. Pennings, Irwin, and Good, 2002) . We asked farmers how they marketed their 2002 corn and soybean harvests. We also asked farmers about the extent to which they trusted the organizations to which they marketed their harvests, how long they had dealt with the organization to which they sold their 2002 crop, whether they earned any off-farm income, and information about their personal and farming backgrounds. Nooteboom (2002, pp. 56, 57) says that organizational trust is reflected in part by indicators of "honesty trust" and "competence trust" in the organization.
contract to you and who paid you and took delivery of your grain -their knowledge of the industry and your business, their interpersonal skills, their ability to answer your questions, etc.
Overall, how would you rate the competence of these people?" Respondents indicated by answering very high, high, average, low or very low.
Because trust, honesty, and competence are ordinal qualitative variables rather than cardinal variables, we employ the transformation procedure outlined by Terza (1987) to replace each discrete category value (e.g., low, average, high) with a number.
and J is the number of discrete categories) is the discrete category value for variable D, then j d
is replaced with
, where n is the probability density function of the standard normal distribution evaluated at j δ , j p is the percentage of the sample observed in category j, and j δ is calculated as follows: First, let Because we surveyed farmers after they had made their marketing decisions, trust, as we measure, it may not be exogenous. The reason is that respondents' perception of trust in the organization to which they marketed their crops would likely be affected by their actual experiences with those organizations for the crop year in question. In order to control for the expected endogeneity, we use perceptions of honesty and competence in two ways -first, as independent variables to explain producers' choice of marketing organization, and second, as instruments of trust in a two-stage specification. 6 While trust in the organization might be important, we expect other factors to affect the decision of farmers to market to either POFs or IOFs. For example, we control for the price, in dollars per bushel, offered for the crop at the time of delivery, and the distance, in miles, to the establishment receiving delivery of the harvest. We also control for farm and farmer heterogeneity by including the following additional variables in our analysis: The total number of acres that the respondent farms; whether the farmer had above-average farming experience; whether the respondent was not involved in any off-farm business activities; whether the respondent had exclusively family members (such as spouse, children, siblings, parents, cousins, etc) help with their 2002 crop harvest, either as paid or unpaid workers; whether the respondent attended at least some college; and the marital status and age of the respondent.
Results
Tables 2 and 3 list summary statistics for our sample of Missouri farmers, separated by production of soybeans and corn. As shown in Table 2 , approximately 37 percent of soybean 6 Using instruments to correct for the endogeneity of trust follows the pattern of La Porta et al (1997) who, in addition to linking trust to organization, analyzed an instrument of trust (in their case, "hierarchical religion") as a factor affecting organization. Similarly, used instruments of trust in a two-stage model in which trust is hypothesized to affect public support for biotechnology. farmers marketed their 2002 soybean harvests to producer-owned firms (POFs), and 71.8 percent of soybean farmers also planted corn in 2002. In contrast, Table 3 shows that while roughly the same percentage of corn farmers (as soybean farmers) marketed cooperatives (about 38 percent), nearly all corn farmers (95.3 percent) also farmed soybeans.
With respect to the question of trust, Table 2 shows that for soybean farmers the mean of trust in producer-owned firms is significantly greater (p=0.04 in a difference of means test) than the mean of trust for investor-owned firms. Similarly, the mean values for honesty is greater for POFs than for IOFs (p=0.02); the mean values for competence is also greater for POFs than for IOFs, but only weakly so (p=0.15). This suggests that soybean farmers place significantly more trust in POFs than IOFs and that they perceive POFs to be characterized by greater honesty and competence than IOFs. Moreover, in comparison to farmers who marketed their soybean crops to agribusinesses, soybean farmers marketing to cooperatives received a lower price for their crop, traveled a shorter distance to deliver their harvest, had smaller farms, were more likely to participate in off-farm businesses, were less likely to rely exclusively on family members to help with harvest, and were older. characteristics for corn farmers than for soybean farmers (as described in the preceding paragraph). Specifically, farmers selling their corn to cooperatives instead of agribusinesses received a lower price for their crop, traveled a shorter distance for delivery, had smaller farms, and were older. 8 The relationship between farmer trust and choice of marketing outlet can also be observed from an examination of the biserial correlations between measures of trust and choice of POF, as well as correlations between trust, honesty and competence variables. 9 As seen in Table 4 , for soybean producers, trust and honesty are positively and significantly correlated with the variable POF (the decision of farmers to market their grain to a cooperative); competence is also positively correlated with POF, but the significance is weak. However, in the case of corn growers, only competence is (weakly) correlated with the POF variable. Importantly, honesty and competence are highly correlated with trust for both corn and soybean producers, providing prima facie evidence that perceptions of honesty and competence are linked to trust. Tables 5 and 6 present results from a Probit analysis of the effects of trust and other variables on the marketing decisions of farmers. We note that, although the coefficient in a Probit model is not directly interpretable in terms of the magnitude of the effect in the probability a farmer marketing to a POF, it is possible to calculate the change in probability, given a unit change in the respective variable, by looking at the estimated coefficient times the average density function of the standard normal distribution (see Greene, 2000, ch. 19 ).
In Table 5 , we present results of our analysis of soybean farmers. We find that trust, as well as honesty and competence, are highly correlated with POFs, even after controlling for other factors expected to affect the marketing decision of soybean producers. Specifically, a one standard deviation increase in perceived trust increases the probability that a soybean farmer will market his crop to a POF by nearly nine percent. 10 Controlling for the expected endogeneity of trust by examining perceptions of honesty and competence as independent variables, we find that increases in these variables also improve the likelihood of a farmer marketing to a POF. Finally, we use honesty and competence, as well as the number of years the respondent marketed his crop to the establishment, as instruments in a two-stage model in which predicted values of trust (labeled "trust_hat") from the first-stage regression are used in a second-stage Probit model. We find that the impact of trust not only remains significant but also increase in importance, in that a one standard deviation in trust increases the likelihood that farmers market their soybeans to
POFs by 25 percent.
Although trust in the organization to which a farmer markets his crop is an important factor in marketing decisions, other factors are also important, according to our analysis. For example, each $0.10 increase in soybean price decreases the probability that a farmer will market his soybeans to a POF by approximately three percent. Since IOFs offered, on average, a 27 cents per bushel premium for soybeans (see Table 2 ), the probability that producers marketed their crop to a POF decreased by approximately nine percent. This might explain why the majority of soybean farmers in our sample marketed their 2002 harvest to IOFs. 11 We also find 10 As shown in Table 3 , one standard deviation of the trust variable is 0.813. Thus, 0.813 x 10.5% (=8.5%) gives the percentage change in the probability of a farmer marketing his soybeans to a POF resulting from a one standard deviation increase in trust. 11 We note that one reason the price variable is negative and significant is that producer-owned firms often return revenue to producers in the form of a patronage refund. Therefore, some farmers might be willing to accept a lower price for their crop from a POF in anticipation of receiving a patronage refund from the POF. However, the fact that the price and distance variables are significant might indicate that the expected patronage refund is not sufficient to induce some farmers to market to a POF in and of itself. If the expected patronage refund were sufficient to make up the difference between the POF and IOF price, then price would not be expected to be significant. That is, at the margin, farmers would be indifferent between marketing to a POF and IOF, if the patronage refund paid by the POF distance is a significant factor affecting the marketing decision of soybean farmers. The greater the distance to the organization, the less likely the farmer will market to a POF, other things being equal. In other words, soybean farmers appear to be willing to travel a greater distance to an IOF than to a POF, most likely to take advantage of the higher price offered by the IOF, in spite of the fact that soybean producers seem to place greater trust in POFs than in IOFs.
Moreover, we find that soybean farmers with above-average farming experience were between 15 and 22 percent more likely to market their soybeans to POFs than to IOFs. Farmers who had only a farming business (i.e., did not participate in off-farm businesses) were between 15 and 18 percent less likely to market to cooperatives. Soybean farmers who utilized only family help for their harvest were between 12 and 21 percent less likely to market to POFs. Finally, married farmers are less likely to market to POFs than to IOFs, other things being equal. Table 6 presents a different picture of the effect of trust on the decision of corn producers to market their crop to POFs. We find that trust is not significantly correlated with the POF or IOF decision of corn farmers, even when controlling for expected endogeneity by using perceptions of honesty and competence as instruments of trust. Rather, as in the case of soybean farmers, price, distance, and other factors are important. For example, we find that the 14 cents per bushel premium offered by IOFs for corn over the average price offered by POFs (see Table   3 ) resulted in an approximately eight percent reduction in the probability that corn farmers will market to a POF, other things being equal. Distance is also negatively correlated with the decision to market to a cooperative.
was expected to "make up the difference" between the IOF and POF prices. We believe the relationship among patronage refund, price paid and other factors on the marketing decision of farmers is an important problem that deserves further research.
Discussion
We find that farmers marketing soybeans place higher trust in POFs than IOFs and that trust is correlated with the decision to market soybeans to a POF, other things being equal.
However, while trust matters for soybean marketing decisions, the relationship between trust and agricultural organization does not appear to be the same for corn marketing decisions. We find no significant difference in the trust corn farmers place in POFs and IOFs. Why might trust be important for marketing soybeans but not corn, especially if most soybean producers also grow corn, and vice versa? We offer three possible explanations for this finding.
First, the soybean marketing decision might drive the corn marketing decision for farmers producing both crops, thus masking any effects trust might have on the corn marketing decision.
The reason is that, while corn and soybeans may be substitutes in production (farmers will typically rotate between growing one or the other) and may be marketed through the same distribution channels, the economics (or returns to production) of the two crops are different.
According to USDA reports, between 1997 and 2002 total net returns per acre of production averaged -$31.34 for soybeans and -$71.80 for corn in the production region that includes most of Missouri (see Table 7 ). Operating returns per acre for the same period and region averaged $146.40 for soybeans and $133.37 for corn. These figures suggest that farmers might perceive soybeans to be more important than corn in terms of overall returns to production. Simply, some farmers might expect that they have more to gain (or less to loose) by producing soybeans rather than corn -which could explain why more farmers in our sample had a soybean harvest than a corn harvest. 12 Additionally, we note that for farmers marketing both soybeans and corn, there is a high correlation between the choice of marketing outlet for each crop (see Tables 2 and 3) . 12 Recall from Tables 2 and 3 that 248 farmers had a soybean harvest while 149 harvested corn. Moreover, 71.8 percent of soybean farmers also grew corn, but 95.3 percent of corn farmers planted soybeans.
Farmers marketing one crop to a cooperative are also likely to market the other crop to a cooperative, while farmers marketing one crop to an IOF are very unlikely to market their other crop to a cooperative. These facts suggest that for many farmers in our sample, the marketing choice for soybeans might be driving the corn marketing decision.
We explore the interdependence of the soybean and corn marketing decisions by including a variable in the Probit analysis of the first crop indicating whether the farmer marketed the second crop to a POF (e.g., consider soybean producers who also grew corn -if they marketed their corn to a POF, what effect would that have on their soybean marketing decision?). The results (in Table 8 ) show that this variable (labeled "farmer marketed other crop to POF") is large and significant for both the soybeans and corn models. In the case of soybeans, including this variable does not significantly alter the remaining coefficient estimates, but it does improve the over-all fit of the model. The analysis shows that soybean farmers who marketed a corn crop to a POF are between 22 and 30 percent more likely than other farmers to market their soybeans to a POF, other things being equal. However, the other factors affecting the marketing decision of soybean -trust, price of soybeans, distance to establishment, farming experience, off-farm business participation, exclusive reliance on family members, and marital status -also remain important.
In the case of corn producers, including the "other crop" variable significantly alters the empirical results. The price of corn and distance to the establishment not only are reduced in importance but also are no longer statistically significant. In fact, no other variables are statistically significant, except the variable indicating whether the corn farmer also sold a soybean harvest to a cooperative. In this case, corn farmers who market soybeans to a POF are between 47 and 50 percent more likely than other corn farmers to market their corn to a POF.
This evidence suggests that the decision farmers are making with respect to the marketing of soybeans is a driver for the corn marketing decision and that the marketing decision of corn farmers may not be independent enough from the soybean decision for us to adequately capture the effect of trust on choice of marketing organizations from a corn farmer perspective. Stated differently, trust in organizations might be important for both crops, but it is manifested primarily through the soybean marketing decision.
Second, in addition to having different mean returns, the two crops have differing production and market value uncertainties that may affect farmers' perceptions of vulnerability and hence the role of trust. As shown in Table 7 , the financial returns to planting corn are relatively more volatile than the financial returns to producing soybeans, as measured by the standard deviation of total net returns and operating returns. Combined with the higher average returns to soybeans noted above, this suggests a higher mean-adjusted uncertainty for returns to corn. The higher uncertainty in corn returns is a generalized uncertainty resulting from production factors and market prices of inputs and corn and is not closely related to the marketing agent to which the farmer sells the crop, whether a POF or an IOF. Most corn in
Missouri is marketed for animal feed, the value of which is likely not subject to large differences among buyers of corn. The greater financial uncertainties associated with planting corn may create a greater sense of vulnerability for farmers when compared to soybean production, thus impacting the willingness of corn farmers to trust their marketing partners independent of who their marketing partners are. This perception of greater vulnerability with corn is also consistent with the observation that almost all farmers that produced corn also produced soybeans, perhaps as a diversification strategy. Moreover, since the uncertainty in corn value is independent of the identity of the buyer, one would expect less of a role for trust in the marketing decision.
Soybeans, on the other hand, may be subject to lower overall financial uncertainty, but soybeans in Missouri are purchased for a much wider variety of uses with differing values.
Because there are more marketing opportunities and potential uses for soybeans than for corn, there is potentially more information asymmetry in the value of the soybeans. This asymmetry could be viewed as a source of vulnerability for farmers marketing soybeans; however, in this case the source of the vulnerability is the buyer of the crop, who likely has better information about the ultimate consumer of the soybeans and the value of the beans to that particular user.
As discussed earlier, Sykuta and Cook (2001) argue it is exactly this type of situation -higher information asymmetry about the value of production -in which producers may place greater trust in a POF, since the POF's objective function is to provide value its producer-owners. Thus, one would expect a greater role for trust in the marketing decision for soybeans.
Third, Nooteboom (2002) makes clear that while organizations can be the object of trust, it is the perception of the interests and competence of organizational members that defines that trust. Simply, trust in an organization is based on trust in the people in it. If a farmer deals with one person from an organization, that one person will likely affect the farmer's perception of the competence and honesty, or trust, of the organization. Thus, the fact that soybean producers place greater trust in POFs than IOFs, but corn farmers do not, might in fact be an accurate description of the nature of perceived trust in POFs and IOFs, if soybean farmers deal with different people than corn farmers do.
Conclusion
We examine the decision of Missouri farmers to market their crops to either an agricultural cooperative or an investor-owned agribusiness and find that trust is an important factor affecting that decision. However, our results present an interesting puzzle concerning the nature of producers' relationships with the organizations to which they market their crops. The literatures on collective organizations and trust both suggest that agricultural producers might have higher trust in producer-owned marketing organizations than in investor-owned firms. Our results suggest that while such a trust relationship appears to exist in soybean marketing relationships, there is little evidence it exists in corn marketing relationships.
The puzzle is why such a difference would exist between the two products. As noted above, one possibility is that the soybean decision drives the marketing decision for farmers planting both soybeans and corn, thus making it difficult for us to observe an effect of trust in the context of corn marketing decisions. Another possible explanation is that uncertainty in the value of the two products likely created different perceptions of vulnerability; corn farmers perceive greater vulnerability due to the nature of the crop itself, whereas soybean farmers perceive greater vulnerability to asymmetric information in the value of the crop. A higher sense of general vulnerability for corn producers may decrease trust across the board, while the buyerspecific vulnerability for soybean producers and the nature of the relationship between producers and POFs gives rise to greater trust in POF trading partners. Finally, farmer perceptions of trust are affected by farmer interactions with different people within the organizations to which they marketed their crops, and these experiences might differentially affect the trust they place in the organizations.
While these are important issues in their own right, they highlight the fact that our understanding of the relationship between trust and organizations is quite limited. Our study paints a broad picture of trust as a factor affecting participation in organizations, in that we distinguish between producer-owned firms and investor-owned firms. However, there are wide variations of organizational structures within these broad categories, which we expect to affect perceptions of trust, honesty and competence. For example, James and Sykuta (2003) show that different organizational characteristics of producer-owned firms affect trust differentially and that trust in New Generation Cooperatives is lower than trust in traditional cooperatives. This suggests that more work is needed examining the effects on trust of specific organizational characteristics rather than broad categories of firm structure.
Another issue involves the question of whether the value of trust in organizations can be estimated. If farmers do in fact place greater trust in producer cooperatives than in investorowned firms, but receive lower prices for their crops from cooperative as we find in our study, then is this evidence of the economic value of trust, once patronage refunds and other economic considerations are accounted for? We encourage continued research on these and other questions involving the relationship between cooperative and other organizational structures and trust and their impacts on producer marketing decisions. Table 8 . Probit analysis of farmer decisions to market 2002 both soybeans and corn to producer-owned firms rather than investor-owned firms, with inclusion of a variable indicating whether farmer marketed other crop to POF (e.g., for soybean producers, if they marketed their corn harvest to a POF, the effect on the soybean marketing decision). 
